Role of heat shock proteins during polyglutamine neurodegeneration: mechanisms and hypothesis.
A common feature of many neurodegenerative diseases, including Alzheimer's and Parkinsons's disease, the prion disorders, and the CAG repeat polyglutamine (polyQ) diseases, is the occurrence of protein aggregates within or outside of nerve cells. Molecular chaperones such as heat shock proteins (HSPs) have been proposed to play a critical role in preventing the accumulation of misfolded proteins that lead to the deposition of aggregates during pathology. This article focuses on the role of HSPs during polyQ pathologies, which include Huntington's disease, spinal and bulbar muscular atrophy, dentatorubral and pallidoluysian atrophy, and several forms of spinocerebellar ataxia. Recently, unifying mechanisms that are involved during polyQ disease have emerged, such as abnormal transcription, impaired degradation systems, and interference of a polyQ expansion with neuronal survival and death-signaling pathways like the activation of caspases and kinases. This article reviews recent studies that point to the involvement of these mechanisms during polyQ pathology and discusses how HSPs can interfere with such processes by paying special attention to HSPs as modulators of survival and death-signaling pathways.